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• Explore the impact of air pollution exposures 
on pregnancy outcomes 

• Examine how social context interacts with 
environmental exposures to shape health 
outcomes 

• Consider how different methods can be 
integrated 
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SNRE Conceptual Framework 

Community 

Integrated Projects Approach 
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Air Pollution Application 

• Geocoded all 
births in NC, 2000-
2002 

• Linked births to 
AQS monitoring 
data of criteria air 
pollutants 

PM10 Monitors 

PM2.5 Monitors 

• Restricted to birth~-b~~~~~~J:i~~~lf~l:dj 
within 5, 1 o, or 20 • Exposure to PM2.5 decreases BW 
km of monitors • Maternal HTN associated with PM levels. 

SNHE Integrated Projects Approach 
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Alternative Exposure Estimates 

· Observed 
• Predicted by 

• CMAQ 
·Ordinary kriging 
• Bayesian melding 
• Downscaling 

(• ) 

Berrocal eta/. (2010, 2010, 2011 , 2011 ) JABES, Ann A Stat, Biom, Envmet 

SNRE Integrated Projects Approach 

Ozone 
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SNRE Mouse Model of Combined Exposures 

pregnancy 
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lf l ll 
C57BL6 mice 

Fresh diesel exhaust 
2xlweek x 3 weeks 
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rr r rrr r r rr 
0 3 1 ppm x 3h/d, 3xlwk x 4 weeks 

•Prenatal PM exposure bad for lungs 
•Postnatal ozone exposure bad for lungs 
•Combined prenatal PM exposure and postnatal ozone exposure 
REALLY bad for lungs 
•Results persist even after letting animals recover for 4 weeks with 
no exposures at all 

Relationships among SCEDDBO Projects 

Ozone 
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SNRE Road Network in NC 

-- A1 

-- f'-.2 
A3 

Proximity to roadways increases risk for 

• Low birthweight 
• Preterm birth 
• Late preterm birth 

Proximity to roadways interacts with inflammatory 

genetic markers to decrease birth weight 

SNRE Roads or Neighborhoods Near Roads? 

2008 (dark blue) 

- 17,000 tax parcels 

- 29 n'hoods 

2011 (both blues) 
• 30,700 parcels 

• 2008 area + additional 
contiguous communities 

• Longitudinal data for 
17,000 parcels (dark blue 

area) 

• Covers 65% of women 
enrolled in clinical 08 
study 
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of !19using dam(!ge, ca~cy, and renter-occ'upi 
ated with poor scor~s on psychosocial health 

• Poor cia I health associated with engaging in risky • 
' I ) f' 

health behj:lviors , 
• Housing damage associated with SGA~ birtb weight, and 

BWPGA 

And Back to the Mouse Project! 
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SNRE Adding Social Stress to Mouse Model 

Prenatal Exposures 

Environmental stress: PM 
Social stress: nest resource 

Postnatal Exposures 

---- Air------ Outcomes 

• Prenatal social stress bad for samE~--
• Postnatal social stress bad fodli.ioJes_' 
• Postnatal ozone exposure bad for babies 
• Combined environmental and soCial stress REA£tt::V Baa 
for babies -·- ~-

• Prenatal PM exp sure associate-D witbrexcess weight -sla•Jod u 
g~in · I 

SNRE Take Home Message 
.-' 

• Disentangling causes of disparities critical to overall 
health of the nation 

• Environmental exposures contribute to poor 
outcomes (note: most of NC in attainment) 

• Co-exposures abound (both environmental and 
social) 

• Integrated research programs are essential 

• Research programs connected to clinical, public 
health, or policy interventions have high potential 
impact 
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